Niihime is a sour
of 30% methanol and 70% water containing 5% acetic acid, and a flow rate of 8 mL/min at room temperature. The peak of compound (1) was detected at 21.5 min (retention time). Compound (1) was isolated as a white amorphous powder (79.5 mg). Hesperidin, eriocitrin, narirutin, 1-feruloyl-β-glucoside, 1-sinapoyl-β-glucoside, 6,8-di-C-glucosylapigenin, and 6,8-di-C-glucosyldiosmetin, all of which have been previously reported as phenolic glucosides in niihime, were isolated from the methanol fraction (Miyake, 2006; Miyake et al., 2007) .
Determination of compound (1) Optical rotations were
recorded on a DIP-370 (JASCO) in methanol at 25℃. Elemental analysis was determined by JM-10 (JSL). UV spectra were recorded on a V-650 spectrophotometer (JASCO) in methanol. IR spectra were recorded on an FT/IR-4100 (JASCO).
1 H and 13 C NMR, COSY, HMQC, and HMBC were measured on a JNM-ECP500 (JEOL) NMR spectrometer. Chemical shifts are shown in δ (ppm) with tetramethylsilane (TMS) as an internal reference.
FabMS spectra were recorded on a JMS-HX110 (JEOL)
spectrometer. The analytical data of compound (1) Antioxidative activity of compound (1) The antioxidative activity was measured by an ORAC assay, which reports the antioxidant capacity of the peroxyl radical relative to the trolox standard (Wu et al., 2004; Miyake et al., 2012) . The compounds were dissolved in solvent (acetone: water: acetic acid = 70: 29.5: v/v/v) . The ORAC value of each sample was expressed as μmol of trolox equivalents (TE) per μmol of sample (μmol TE/ μmol), and data were expressed as the mean ± SD (N = 3). The statistical significance (t test: two-sample equal variance, using two-tailed distribution) was determined. 
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Quantification of compound (1) Niihime fruit was separated to flavedo, albedo, segment epidermis, juice vesicles, and seeds of the fruit tissues using a knife. 
Results and Discussion
Structure elucidation of compound (1) The molecular formula of compound (1) (Table 1) C-2~C-4 in compound (1) were confirmed by the analysis of the NOE experiment. The saccharic acid core was deduced by observation of NOEs between H-2 and H-5, between H-3 and H-4, and between H-4 and H-5 on the 1,4-lactone ring (Fig. 1) . Based on the above evidence, the structure of compound (1) 1-feruloyl-glucoside was isolated from lemon (Citrus limon) (Miyake et al., 2007 ) and 3-O-feruloyl saccharic acid 1,4-lactone methyl ester was isolated from sudachi (Citrus sudachi) (Nakagawa et al., 2006; Sengoku et al., 2012) . In this study, a new ferulate derivative was isolated from niihime fruit.
Antioxidative activity of compound (1) The ferulate derivative, compound (1), isolated from the niihime fruit in this study and ferulic acid, a parent molecule of the compound, were examined for antioxidative activity by a hydrophilic ORAC FL assay according to the reported method (Wu et al., 2004) . The ferulate derivative and ferulic acid were shown to possess higher antioxidant capacities than trolox ( Table 2 ). The ferulate derivative having two molecules of ferulic acid exhibited a significantly higher ORAC value than ferulic acid (P < 0.05), which has been studied for its antioxidative activity (Miyake et al., 2007; Kumazawa et al., 2010) .
Determination of compound (1)
The quantities of the ferulate derivative in the various fruit tissues (mg/g of dry fruit tissue) are shown as the mean ± SD (N = 3). It was contained abundantly in the flavedo (9.1 ± 0.6 mg/g), albedo (7.1 ± 0.7 mg/g), and segment epidermis (4.1 ± 0.4 mg/g) of the niihime peel. It was also found in the juice vesicles (1.6 ± 0.2 mg/g) but not in the seeds.
In this study, a novel ferulate derivative was isolated from niihime fruit and identified as saccharic acid 1,4-lactone 3,5-di-Oferulate. The compound possessed a high antioxidative property. Value is significantly different from that of ferulic acid at P < 0.05.
